MiTi® 8 kW Turboalternator
• 1.6 kW/kg (1 hp/lbm) • Oil-free foil bearings/Process-air lubricated • Design speed: 184,000 rpm • 12% Thermal Efficiency (Unrecuperated)
Recuperator
• Low pressure drop: < 3 psi • High Effectiveness: ε 0.9 • Radial geometry fits around combustor • Increase in Thermal Efficiency from 12 to 33%
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• SOFC cathode requires a fresh air supply at ~700 o C for operation.
• Anode exhaust contains CO and H 2 .
-These are post-combusted in a catalytic oxidizer, yielding high temperature heat. -Heat is recovered in heat exchanger and used to preheat supplied air.
Motivation for Use of Ceramics
• Humidity in air supply causes metal alloys (e.g.: steels, nickel-based and other super-alloys) used in typical heat exchangers to release volatilized chromium.
-Chromium reacts with cathode materials to degrade cell voltage and ultimately poison cathode elements.
• Alternate materials (i.e., ceramics, cermets, hybrid ceramics, elastic ceramics) may offer best choice for SOFCs.
Overview of Approach
• Leverage MiTi's Novel Gas Turbine Recuperator -Original application: 8 kW gas turbine-based turboalternator
• Turbine engine specifications, operating at 42 psi, allowed pressure drop of 3 to 5 psi.
-Attained 90% heat transfer effectiveness (measured) at engine operating conditions. -Greater than Two-Fold Increase of Cycle Thermal Efficiency
• from 12% to 30% (measured)
• Extend Technology to SOFC 
